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(54) VACUUM TREATMENT APPARATUS AND SUBSTRATE FEED METHOD THEREIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vacuum treatment 
apparatus capable of preventing the feed mistake of a 
substrate, and a substrate feed method in the vacuum 
treatment apparatus. 

SOLUTION: In the substrate feed method in the vacuum 
treatment apparatus for performing the feed of the 
substrate 5 in and out of the placing part 7a in a vacuum 
chamber 2a, the substrate 5 is held in a horizontal posture 
in a feed-in guide part 10 at the time of feed-in operation 
to be allowed to stand by and the feed-in guide part 10 is 
allowed to approach the placing part 7a by a cylinder 1 5 
when the vacuum chamber 2a is in an open state to be 
connected to a substrate guide part 8, and the substrate 5 
on the feed-in guide part 10 is moved on the placing part 7a 
by a feed-in arm 13. At the time of feed-out operation, a 
feed-out guide part 1 1 is allowed to approach the placing 
part 7a by a cylinder 18 to be connected to the substrate 
guide part 8 and the substrate 5 on the placing part 7a is 
fed out to the feed-out guide part 1 1 by a feed-out arm 14. 

By this constitution, the discontinuous part of the guide part is not generated at the time of feed of 
the substrate 5 and the feed in and out of the substrate 5 can be certainly performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processing room which performs vacuum processing of the substrate of a processing 
object is formed. The vacuum chamber which can be opened and closed up and down, The installation 
section which has the substrate guide section for guiding conveyance of a substrate while being arranged 
in said processing interior of a room and laying said substrate, The carrying-in guide section which 
guides a substrate at the time of carrying-in actuation of the substrate to the installation section while 
holding the substrate carried in to said installation section by the horizontal position, The taking-out 
guide section which holds the substrate taken out while guiding the substrate at the time of taking-out 
actuation of the substrate from the installation section by the horizontal position, A guide migration 
means to make said carrying-in guide section and the taking-out guide section approach to the 
installation section, respectively, and to connect when said vacuum chamber is in an open condition, 
The vacuum processor characterized by having a substrate carrying-in migration means to move the 
substrate on said carrying-in guide section on the installation section, and a substrate taking-out 
migration means to move the substrate on the installation section on said taking-out guide section. 
[Claim 2] It is the substrate conveyance approach in the vacuum processor which carries in the substrate 
of a processing object to the processing room which is formed in the vacuum chamber which can be 
opened and closed up and down, and performs vacuum processing, and is taken out from a processing 
room. The carrying-in actuation which carries in a substrate to the installation section in which it is 
arranged in said processing room and said substrate is laid The standby process which makes the 
substrate carried in to said installation section hold by the horizontal position in the carrying-in guide 
section, and makes it stand by in it, The carrying-in guide connection process which said carrying-in 
guide section is made to approach to the installation section, and is made to connect with the substrate 
guide of this installation section when said vacuum chamber is in an open condition, The carrying-in 
migration process of moving the substrate on the carrying-in guide section on the installation section 
with a substrate carrying-in migration means in a carrying-in guide connection condition is included. 
The taking-out actuation which takes out a substrate from the installation section of said processing 
interior of a room The taking-out guide connection process which the taking-out guide section is made 
to approach to the installation section, and is made to connect with said substrate guide section when 
said vacuum chamber is in an open condition, The substrate conveyance approach in the vacuum 
processor characterized by including the taking-out migration process of moving the substrate on the 
installation section on the taking-out guide section with a substrate taking-out migration means in a 
taking-out guide connection condition. 

[Claim 3] The substrate conveyance approach in the vacuum processor according to claim 2 
characterized by performing a carrying-in migration process and a taking-out migration process to 
coincidence when having connected said carrying-in guide section and the taking-out guide section with 
the substrate guide section. 
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* notices * XOBRec'dPCT/PTO 23 MAR 2005 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate conveyance approach in the vacuum 
processor and vacuum processor which perform vacuum processing of plasma treatment etc. for a 
substrate. 
[0002] 

[Description of the Prior Art] Plasma treatment equipment is known as equipment which performs 
surface treatment of a substrate. This plasma treatment equipment generates the plasma in the processing 
interior of a room of a reduced pressure ambient atmosphere, and performs plasma treatment of the 
substrate which is an object. The method of conveying a substrate by the horizontal position as an 
approach of carrying in a substrate to the processing interior of a room, in the road [ conveyance ] it was 
generally prepared in the plane is used. This approach lays a substrate in in the road [ conveyance ] the 
side-face guide was prepared corresponding to the width method of a substrate, and performs carrying in 
in the processing room of a substrate, and taking out from a processing room by the approach of **** 
(ing) the back end section of a substrate etc. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since it is necessary to make the interior of a 
processing room into the sealing structure intercepted from the outside, in the part in which the side 
attachment wall which intercepts the inside and outside of a processing room descends to the above- 
mentioned conveyance on the street, a conveyance way breaks off by the clearance equivalent to the 
thickness of the side attachment wall of a processing room, and serves as discontinuity. Therefore, in 
case a substrate passes this discontinuous part, a substrate moves in the condition that neither the vertical 
direction nor a longitudinal direction is guided. When the candidate for conveyance is the substrate 
which is easy to produce camber, such as a thin substrate, and bending at this time, the point of a 
substrate is caught in discontinuity in this clearance part, and they are a lifting and a cone about a 
conveyance mistake. And breakage of a substrate was produced by this conveyance mistake, and plasma 
treatment in the processing interior of a room was performed with the location gap condition, and it had 
become the cause of the fault of inducing abnormality discharge. 

[0004] Then, this invention aims at offering the substrate conveyance approach in the vacuum processor 

and vacuum processor which can prevent the conveyance mistake of a substrate. 

[0005] 

[Means for Solving the Problem] A vacuum processor according to claim 1 forms the processing room 
which performs vacuum processing of the substrate of a processing object. The vacuum chamber which 
can be opened and closed up and down, The installation section which has the substrate guide section 
for guiding conveyance of a substrate while being arranged in said processing interior of a room and 
laying said substrate, The carrying-in guide section which guides a substrate at the time of carry ing-in 
actuation of the substrate to the installation section while holding the substrate carried in to said 
installation section by the horizontal position, The taking-out guide section which holds the substrate 
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taken out while guiding the substrate at the time of taking-out actuation of the substrate from the 
installation section by the horizontal position, A guide migration means to make said carrying-in guide 
section and the taking-out guide section approach to the installation section, respectively, and to connect 
when said vacuum chamber is in an open condition, It had a substrate carrying-in migration means to 
move the substrate on said carrying-in guide section on the installation section, and a substrate taking- 
out migration means to move the substrate on the installation section on said taking-out guide section. 
[0006] The substrate conveyance approach in a vacuum processor according to claim 2 It is the substrate 
conveyance approach in the vacuum processor which carries in the substrate of a processing object to 
the processing room which is formed in the vacuum chamber which can be opened and closed up and 
down, and performs vacuum processing, and is taken out from a processing room. The carrying-in 
actuation which carries in a substrate to the installation section in which it is arranged in said processing 
room and said substrate is laid The standby process which makes the substrate carried in to said 
installation section hold by the horizontal position in the carrying-in guide section, and makes it stand by 
in it, The carrying-in guide connection process which said carrying-in guide section is made to approach 
to the installation section, and is made to connect with the substrate guide of this installation section 
when said vacuum chamber is in an open condition, The carrying-in migration process of moving the 
substrate on the carrying-in guide section on the installation section with a substrate carrying-in 
migration means in a carrying-in guide connection condition is included. The taking-out actuation which 
takes out a substrate from the installation section of said processing interior of a room When said 
vacuum chamber is in an open condition, the taking-out guide connection process which the taking-out 
guide section is made to approach to the installation section, and is made to connect with said substrate 
guide section, and the taking-out migration process of moving the substrate on the installation section on 
the taking-out guide section with a substrate taking-out migration means in a taking-out guide 
connection condition are contained. 

[0007] The substrate conveyance approach in a vacuum processor according to claim 3 is the substrate 
conveyance approach in a vacuum processor according to claim 2, and when having connected said 
carrying-in guide section and the taking-out guide section with the substrate guide section, it performs a 
carrying-in migration process and a taking-out migration process to coincidence. 
[0008] According to this invention, it has the guide migration means to which horizontal migration of 
the carrying-in guide section which guides a substrate at the time of carrying-in actuation of the 
substrate to the processing interior of a room, and the taking-out guide section which guides a substrate 
at the time of taking-out actuation of the substrate from a processing room is carried out. By making the 
carrying-in guide section and the taking-out guide section approach to the installation section, 
respectively, when a vacuum chamber is in an open condition, and connecting with the substrate guide 
section to which it shows a substrate at the time of conveyance actuation of the substrate on the 
installation section The discontinuous part of the guide section does not occur at the time of substrate 
conveyance, but carrying in and taking out of the substrate to a processing room can be ensured. 
[0009] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. The perspective view of the installation section of the vacuum processor of the 
gestalt of 1 operation of this invention, drawing 3 , and drawing 4 are the explanatory views of the 
substrate conveyance approach [ in / the partial perspective view of the vacuum processor of the gestalt 
of 1 operation of this invention, drawing 5 , and drawing 6 drawing 1 and / in drawing 2 / the vacuum 
processor of the gestalt of 1 operation of this invention ] of operation. [ the perspective view of the 
vacuum processor of the gestalt of 1 operation of this invention ] 

[0010] First, the whole vacuum processor structure is explained with reference to drawing 1 . In drawing 
1 , a vacuum processor consists of a substrate feed zone 1, the vacuum processing section 2, and a 
substrate stripping section 3. When the vacuum processing section 2 consists of the base section 6 and 
covering device material 9 and the covering device material 9 goes up and down, it has vacuum chamber 
2a which can be opened and closed up and down, and it is in the condition to which the covering device 
material 9 contacted the top face of the base section 6, and vacuum chamber 2a forms processing room 
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9a by which it was sealed for performing vacuum processing of the substrate of a processing object 
(refer to drawing 5 (a)). 

[001 1] As shown in drawing 2 , in the above-mentioned processing room 9a on the base section 6, the 
polar zone 7 is projected and formed in the upper part from the top face of the base section 6, and the top 
face of the polar zone 7 has become installation section 7a which lays the substrate 5 of a processing 
object. Installation section 7a has the substrate guide section 8 for guiding conveyance of a substrate 5 
while laying a substrate 5. The guide rails 8a, 8b, and 8c of three articles which guide the side face of a 
substrate 5 are formed in the top face of the substrate guide section 8 at the time of substrate 
conveyance, and two substrates 5 can be laid and conveyed now at coincidence. 
[0012] The top face of the base section 6 where the covering device material 9 descends and the side- 
attachment-wall section contacts is equipped with seal member 6c, and the covering device material 9 
and base section 6 top face are sealed at the time of contact. Moreover, gas supply hole 6a, and 
evacuation and atmospheric-air installation hole 6b are prepared in the top face of the base section 6. 
[0013] In drawing 1 , the substrate feed zone 1 is equipped with the magazine 4 which contains many 
substrates 5 of a vacuum processing object in the state of tiering, and the carry ing-in guide section 10 is 
arranged between a magazine 4 and the vacuum processing section 2. The carry ing-in guide section 10 
guides a substrate 5 at the time of carrying-in actuation of the substrate 5 to installation section 7a while 
holding the substrate 5 which is extruded from a magazine 4 and carried in to installation section 7a by 
the horizontal position. The substrate 5 on the carrying-in guide section 10 changes to the substrate 
guide section 8 on the polar zone 7 further, and is carried in to installation section 7a. Migration of the 
substrate 5 at the time of this substrate carrying-in actuation is performed by ****(ing) a substrate 5 by 
the carrying-in arm 13. 

[0014] The substrate stripping section 3 is equipped with the same magazine 4 as the substrate feed zone 
1, and the taking-out guide section 1 1 is arranged between the vacuum processing section 2 and the 
substrate stripping section 3. The taking-out guide section 1 1 holds the substrate 5 taken out while 
guiding the substrate 5 at the time of taking-out actuation of the substrate 5 from installation section 7a 
by the horizontal position. The substrate 5 by which vacuum processing was carried out in the vacuum 
processing section 2 changes on the taking-out guide section 1 1 from the substrate guide section 8, 
further, is pushed in in a magazine 4 and collected from on the taking-out guide section 11. Migration of 
the substrate 5 at the time of this substrate taking-out actuation is performed by ****(ing) a substrate 5 
by the conveyance arm 14. 

[001 5] Next, with reference to drawing 3 and drawing 4 , the detail of the substrate conveyance device 
in which carry in a substrate 5 to installation section 7a on the polar zone 7, and it is taken out is 
explained. In drawing 3 , the carrying-in guide section 10 and the taking-out guide section 1 1 are held 
by the arm members 16 and 17, respectively. The arm members 16 and 17 are combined with the rods 
15a and 18a of cylinders 15 and 18, respectively, and the carrying-in guide section 10 and the taking-out 
guide section 1 1 can be reciprocated level in the direction of X by cylinders 15 and 18, respectively. 
[0016] Moreover, the carrying-in guide section 10 and the taking-out guide section 1 1 are equipped with 
the guide rails 10a, 10b, and 10c and guide rails 1 la, 1 lb, and 1 lc of the same array as the guide rails 
8a, 8b, and 8c of the substrate guide section 8, respectively. The relative position to the substrate guide 
section 8 of the carrying-in guide section 10 and the taking-out guide section 1 1 here So that it may be 
located on the straight line same about the direction of Y as the guide rails 8a, 8b, and 8c with which 
guide rails 10a, 10b, and 10c and guide rails 1 la, 1 lb, and 1 lc correspond, respectively Moreover, about 
the Z direction, it is arranged so that the conveyance side of the carrying-in guide section 10 and the 
taking-out guide section 1 1 may serve as the same height as the conveyance side of the substrate guide 
section 8. 

[0017] Therefore, so that a cylinder 15 may be driven as shown in dramog 4 , and edge lOe of the 
downstream of the carrying-in guide section 10 may approach installation section 7a Namely, by 
carrying out horizontal migration of the <TXF FR=0001 HE=250 WI=080 LX=0200 LY=0300> 
carrying-in guide section 10 so that edge lOe may approach 8d of edges of the upstream of the substrate 
guide section 8 The carrying-in guide section 10 connects with the substrate guide section 8. 
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[0018] Moreover, the taking-out guide section 1 1 connects with the substrate guide section 8 by carrying 
out horizontal migration of the taking-out guide section 1 1 so that 1 Id of edges may approach edge 8e 
of the downstream of the substrate guide section 8 so that a cylinder 18 may be driven and lid of edges 
of the upstream of the taking-out guide section 1 1 may approach installation section 7a similarly. 
Cylinders 15 and 18 serve as a guide migration means to make the carry ing-in guide section 10 and the 
taking-out guide section 1 1 approach to installation section 7a, respectively, and to connect, when 
vacuum chamber 2a is in an open condition. 

[0019] This connection serves as a gestalt which connects installation section 7a the one side 
(downstream) of the carry ing-in guide section 10, and connects installation section 7a with coincidence 
the other side (upstream) of the taking-out guide section 1 1. As shown in drawing 3 R> 3, in the gestalt 
of the above-mentioned implementation, edge lOe of the downstream of the carry ing-in guide section 10 
in addition, at the 8d of edges of the upstream of the substrate guide section 8 Moreover, although 1 Id 
of edges of the upstream of the taking-out guide section 1 1 shows the example made to approach to the 
location which almost contacts edge 8e of the downstream of the substrate guide section 8, respectively, 
you may make it establish a clearance in each connected surface in an approach condition in the range of 
a substrate 5 which does not have offense in changing. 

[0020] And in this connection condition, carrying in of the substrate 5 from the carrying-in guide section 
10 to installation section 7a and taking out of the substrate 5 from installation section 7a to the taking- 
out guide section 1 1 are performed. The carrying-in arm 13 and the taking-out arm 14 are formed in the 
trolley table 12 arranged in the direction of X, and the carrying-in arm 13 makes a successive range the 
carrying-in guide section 10 and the substrate guide section 8, and the taking-out arm 14 makes a 
successive range the substrate guide section 8 and the taking-out guide section 11, and it moves in the 
direction of X, respectively. Moreover, the carrying-in arm 13 and the taking-out arm 14 can move up 
and down according to the vertical-movement device which is not illustrated. 

[0021] By having the conveyance pawls 13a and 14a, respectively, and driving a trolley table 12 in the 
condition of having made the conveyance pawls 13a and 14a contacting the back end section of a 
substrate 5, the carrying-in arm 13 and the taking-out arm 14 pass through the carrying-in arm 13 and 
the taking-out arm 14 substrate guide section 8 from the carrying-in guide section 10, respectively, and 
move a substrate 5 to the taking-out guide section 1 1 from the substrate guide section 8. Therefore, the 
trolley table 12 and the carrying-in arm 13 serve as a substrate carrying-in migration means to move the 
substrate 5 on the carrying-in guide section 10 on installation section 7a, and the trolley table 12 and the 
taking-out arm 14 serve as a substrate taking-out migration means to move the substrate 5 on installation 
section 7a on the taking-out guide section 1 1 . 

[0022] The substrate conveyance device of this vacuum processor has the above composition, and the 
substrate conveyance actuation in a vacuum processor is explained with reference to drawing 5 and 
drawing 6 below. Drawing 5 and drawing 6 show a series of actuation until it takes out this substrate 5 
and carries in the new substrate 5 to installation section 7a in processing room 9a, after vacuum 
processing within processing room 9a is completed for one substrate 5. 

[0023] In drawing 5 (a), the covering device material 9 of vacuum chamber 2a is in the condition of 
having descended on the base section 6, and vacuum processing for the substrate 5 laid in the substrate 
guide section 8 on the polar zone 7 is performed within processing room 9a formed in this condition. At 
this time, in the carrying-in guide section 10, the following substrate 5 is held by the horizontal position, 
it is in a standby condition, and the taking-out guide section 1 1 is already in the empty condition. And 
conveyance pawl 13a of the carrying-in arm 13 and conveyance pawl 14a of the taking-out arm 14 are in 
a position in readiness, respectively. 

[0024] If vacuum processing within processing room 9a is completed, as shown in drawing 5 (b), the 
covering device material 9 goes up and vacuum chamber 2a will be in an open condition. And 
conveyance pawl 14a moves to the upstream of the substrate guide section 8 after this. Subsequently, as 
shown in drawing 5 (c), the carrying-in guide section 10 and the taking-out guide section 1 1 are made to 
approach to the substrate guide section 8, respectively, and it connects. 

[0025] And you drop the conveyance pawls 13a and 14a, and make it located in the back end section of 
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each of the substrate 5 on the carry ing-in guide section 10 5 and the substrate 5 on the substrate guide 
section 8 in this condition. Subsequently, while the substrate 5 after vacuum processing is taken out on 
the taking-out guide section 1 1 from installation section 7a by moving the conveyance pawls 13a and 
14a to the downstream as shown in drawing 5 (d), the new substrate 5 is carried in to installation section 
7a from on the carrying-in guide section 10. At the time of this substrate conveyance actuation, since 
seal member 6c on the base section 6 will be in the condition of having covered the upper part by the 
carrying-in guide section 10 and the taking-out guide section 1 1, it can protect seal member 6c from the 
consumption by contact of a foreign matter etc. 

[0026] Then, while making the carrying-in guide section 10 and the taking-out guide section 1 1 isolate 
from installation section 7a so that the conveyance pawls 13a and 14a may be raised and it may be 
shown subsequently to drawing 6 (b) as shown in drawing 6 (a), the conveyance pawls 13a and 14a are 
made to leave to each position in readiness. It will be in the condition which can start 1 cycle of new 
vacuum processing by this. 

[0027] Within processing room 9a which the covering device material 9 was dropped on the base section 
6, and was formed, as shown in drawing 6 (c) after this, while vacuum processing is performed for the 
new substrate 5, the following substrate 5 is extruded and supplied from a magazine 4 at the carrying-in 
guide section 10, and it will be in a standby condition in the carrying-in guide section 10. Moreover, the 
substrate [ finishing / processing ] 5 taken out by the taking-out guide section 1 1 is pushed in by 
conveyance pawl 14a in the magazine 4 of the downstream, and are collected. 
[0028] As explanation was given [ above-mentioned ], in the above-mentioned substrate conveyance 
approach, the carrying-in actuation which carries in a substrate 5 to installation section 7of processing 
room 9a a The standby process which makes the substrate 5 carried in to installation section 7a hold by 
the horizontal position in the carrying-in guide section 10, and makes it stand by in it, The carrying-in 
guide connection process which the carrying-in guide section 10 is made to approach to installation 
section 7a, and is made to connect with the substrate guide section 8 of this installation section 7a when 
vacuum chamber 2a is in an open condition, It is a thing including the carrying-in migration process of 
moving the substrate 5 on the carrying-in guide section 10 on installation section 7a by the carrying-in 
arm 13 in a carrying-in guide connection condition. 

[0029] Moreover, the taking-out actuation which takes out the substrate [ finishing / processing ] 5 from 
installation section 7a The taking-out guide connection process which the taking-out guide section 1 1 is 
made to approach to installation section 7a, and is made to connect with the substrate guide section 8 
when vacuum chamber 2a is in an open condition, The taking-out migration process of moving the 
substrate 5 on installation section 7a on the taking-out guide section 1 1 by the taking-out arm 14 in a 
taking-out guide connection condition is included. And in the above-mentioned substrate conveyance 
actuation, when having connected the carrying-in guide section 10 and the taking-out guide section 1 1 
with the substrate guide section 8, it is the gestalt which performs a carrying-in migration process and a 
taking-out migration process to coincidence. 

[0030] When aimed at the substrate which the discontinuous part of the guide section to which it shows 
a substrate by adopting such a substrate conveyance approach at the time of substrate conveyance does 
not generate, but a conveyance mistake tends to generate that it is easy to produce the curvature and 
bending like a thin substrate, even if it is, carrying in and taking out of the substrate to a processing 
room can be carried out certainly. 
[0031] 

[Effect of the Invention] According to this invention, it has the guide migration means to which 
horizontal migration of the carrying-in guide section which guides a substrate at the time of carrying-in 
actuation of the substrate to the processing interior of a room, and the taking-out guide section which 
guides a substrate at the time of taking-out actuation of the substrate from a processing room is carried 
out. Since the carrying-in guide section and the taking-out guide section are made to approach to the 
installation section, respectively and it was made to connect with the substrate guide section to which it 
shows a substrate at the time of conveyance actuation of the substrate on the installation section when a 
vacuum chamber was in an open condition The discontinuous part of the guide section does not occur at 
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the time of substrate conveyance, but when aimed at a thin substrate, even if it is, carrying in and taking 
out of the substrate to a processing room can be ensured. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the vacuum processor of the gestalt of 1 operation of this invention 

[Drawing 2] The perspective view of the installation section of the vacuum processor of the gestalt of 1 
operation of this invention 

[Drawing 3] The partial perspective view of the vacuum processor of the gestalt of 1 operation of this 
invention 

[Drawing 4] The partial perspective view of the vacuum processor of the gestalt of 1 operation of this 
invention 

[Drawing 5] The explanatory view of the substrate conveyance approach in the vacuum processor of the 
gestalt of 1 operation of this invention of operation 

[Drawing 6] The explanatory view of the substrate conveyance approach in the vacuum processor of the 
gestalt of 1 operation of this invention of operation 
[Description of Notations] 

1 Substrate Feed Zone 

2 Vacuum Processing Section 
2a Vacuum chamber 

3 Substrate Stripping Section 
5 Substrate 

7 Polar Zone 

7a Installation section 

8 Substrate Guide Section 

10 Carry ing-in Guide Section 

11 Taking-Out Guide Section 

12 Trolley Table 

13 Carrying-in Arm 

14 Taking-Out Arm 

15 18 Cylinder 



[Translation done.] 
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